4-Dihydromethyltrisporate dehydrogenase from Mucor mucedo, an enzyme of the sexual hormone pathway: purification, and cloning of the corresponding gene.
We have purified the NADP-dependent 4-dihydromethyltrisporate dehydrogenase from the zygomycete Mucor mucedo. The enzyme is involved in the biosynthesis of trisporic acid, the sexual hormone of zygomycetes, which induces the first steps of zygophore development. Protein was obtained from the (-) mating type of M. mucedo after induction with trisporic acid, and purified by gel filtration and affinity chromatography steps. On SDS-PAGE a band with an apparent molecular mass of 33 kDa was ascribed to the enzyme. After transferring onto PVDF membranes the protein was digested with endoprotease Lys-C, and several peptides were sequenced. Oligonucleotides derived from protein sequence data were used for PCR amplification of genomic M. mucedo DNA. The PCR fragment was used as probe for isolation of the corresponding cDNA and complete genomic DNA clones. Comparison of protein and DNA sequence data showed that the cloned fragment corresponded to the purified protein. Search for similarity with protein sequences of the Swiss-Prot database revealed a relationship to enzymes belonging to the aldo/keto reductase superfamily. Southern-blot analysis of genomic DNA with the labelled cloned fragment detected a single-copy gene in both mating types of M. mucedo. PCR with genomic DNA from other zygomycetes gave rise to several fragments. Hybridization analysis with the cloned M. mucedo fragment showed that a fragment of similar length cross-hybridized in Blakeslea trispora (Choanephoraceae) as well as in Parasitella parasitica and Absidia glauca (Mucoraceae). The promoter region of the gene contains DNA elements with similarity to a cAMP-regulated gene of Dictyostelium discoideum.